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Abstract 
The article analyses and predicts the hydrodynamic feature of study area on the basis of Mike21FM model. And then 
it predicts the contributed concentration field of the pollutants. The paper assesses the influence of the petroleum in 
discharge of sewage on the marine water quality nearby. Research shows that the results reflected the rules of 
transportation and diffusion of pollutants in the tidal water area bitterly. 
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1. Introduction 
For analyzing the affection and ecological environment of ocean provoked by sewage of oceanic 
outfall of coastal areas quantitatively, the two-dimension hydrodynamic and mass transport and diffusion 
model were applied individually to simulate the current field and concentration field in the area of 
Yangtze River Estuary.  
Mike21 model has been widely used in researching water environment at home and abroad, and it has 
been generally and scientifically acknowledged in world[1-5]. Basing on the model, the retrospective 
analysis of pollutants on the Yangtze River Water Quality was researched. This paper uses Mike21FM 
model to study marine environment pollution.  
The Baosteel Group Corporation locates near the Yangtze river in Baoshan District, Shanghai[6].
Position of the research area and location of sewage of outfalls can be seen below in figure 1. 
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2. Brief Description of model 
2.1 Water quality model 
Diffusion equation of pollutant  
Diffusion equation of pollutant dispersion for water quality model is the average mass transport 
equation of vertical diffusion. The formula is described as follows. 
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In which :P is pollutant concentration, u is the velocity of flow in x direction, and v is in y direction’s. 
Dx is diversity coefficient in x direction and Dy is in y direction. S is pollutant discharge amount per unit 
time, and k is attenuation quotient.  
Source strength 
The sewage discharge of Baosteel Group Corporation amount is 8.674 million m3 / year in 2009 and 
discharge concentration is 31mg/L, of which Luojing area is 298 thousand m3 / year and discharge 
concentration is 9mg/L. The sewage discharge of its amount is 10.925 million m3 / year in 2005 and 
discharge concentration is 28mg/L. The sewage discharge of its amount is 13.037 million m3 / year in 
2001 and discharge concentration is 29mg/L. 
2.2 Settings of grid 
For the topography of the research sea is comparatively complex and the coast is tortuous, triangular 
grid is used in model. The method of grid refinement is used in crucial area. The grid spacing in 
secondary computational sea area is larger than in crucial area. Figure 2 shows the computational grid. 
There are 26, 792 nodes in the computational grid of Baosteel’s sea areas with a minimum grid space of 
20 meters. 
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Fig. 1.  Position of research area and the sewage of outfalls                                    Fig. 2. Computational grid of research sea area 
3. Hydrodynamic model verification and Analysis 
3.1 Modeling verification 
In order to check whether the calculation model and the data processed is reasonable, the hydrological 
observational data from 25th to 26th in May 2009 is verified and calculated on the tidal level, flow velocity 
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and flow direction, based on the information and conditions mentioned above, which are shown in Figure 
3 and Figure 4. The figures show that the computing result is the same with the measured values, which 
could well reflect the characteristics of flow field in the waters of Yangtze River Estuary, and also 
provide accurate hydrodynamic conditions for water quality model. 
Fig 3 Verification curve of tidal level(…measuring __calculating) 
Fig. 4 Verification curve of velocity and direction(…measuring __calculating) 
3.2 Hydrodynamic numerical simulation  
Figure 5 shows that in the south and north channel, the mean flow velocity of flood tide is between 
0.80m/s and 1.30m/s. For the factor of topography, the velocity of flow in tidal channels is faster than the 
point bar’s. Its flow direction is distributed between 270° and 320°, and the diversification range in south 
channel is a little lager than the north’s. When the tide falls, the main flow velocity in the south channel is 
between 1.10m/s and 1.45m/s with an average flow direction between 110° and 140°. The flow velocity 
in the north channel is between 120° and 170° with an average flow direction between 100° and 110°. 
                  
Fig 5  The flow field diagram of the nearby sea area of Baosteel’ Corporation 
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3.3 Result analysis of numerical prediction 
In water quality simulation all the five outfalls are discharging pollutant simultaneously. The data of 
pollutant diffusion is calculated for consecutive fifteen days.  According to numerical model, 
concentration increment of pollutant of sea area near the outfalls is described in Figure 6. Table 1 is the 
statistics on maximum influenced range caused by pollutant.  
The tidal current of wastewater discharge areas generally is along-shore current, and the law of 
pollutant dispersion is a narrow and long belt, in which the area perpendicular to coastline is relatively 
narrow. From the simulation results we can find pollutant will not form an obvious pollution zone in sea 
area near the outfalls. The average petroleum concentration for Chenxing Water Source Protection Area is
less than 2e-02mg/L. Compared to the background concentration of water quality in sea area, the 
pollutant is not enough to to change the marine water quality grades of study area. 
In Figure 7 petroleum concentration of the Liu River profile in 2001, 2005 and 2009 indicated the 
pollutants’ maximum influenced range is lessened year by year with lessen of total discharge amount of 
sewage. The maximum influenced range caused by pollutant is also lessened year after year. The situation 
is the same in Wusong  profile and Zhuyuan profile.
Table 1  The statistics on maximum influenced range caused by pollutant (unit: km) 
envelope concentration 
petroleum
>=4e-004 mg/L >=1e-003 mg/L 
dispersal direction along shore  offshore along shore  offshore 
2009 12.1 0.7 2.5 0.35 
2005 12.3 0.75 2.9 0.42 
2001 15.8 0.82 4.1 0.66 
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Fig. 6  Envelope diagram of petroleum concentration increment in 2009,2005,2001 
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Fig. 7 Petroleum concentration diagram of the Liu River, Wusong and Zhuyuan section 
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4.  Conclusions 
The results show that the hydrodynamic feature and pollutant diffusion laws in study sea area have 
some characteristics as follows. 
• The results show that the tidal currents near study area are all of the rectilinear current types. The flow 
direction of flood tide is in northwest, and the ebb tide is in southeast, which is basically in consistent 
with the tidal current characteristics. Moreover, the figures of tidal level and velocity show that the 
computing result is the same with the measured values, which could well reflect the characteristics of 
flow field in the waters of Yangtze River Estuary. 
• After establishing a two-dimensional mathematical model of pollutants, the computation of 
contributed concentration is simulated based on correct selection and calculation on diversity 
coefficient. The results show that diffusion rule of petroleum isoline is towards southeast-northwest 
direction with the distribution of wedge-shaped along the coastline and the affected area is mainly in 
the offshore area of study area. The calculation results can better reflect transport and diffusion rule of 
pollutants in Yangtze River Estuary area. 
•  Due to the influence of the Yangtze River tidal current and runoff, in tidal cycle concentration of 
pollutant has been very low when the pollutant diffuses horizontally 300 meters to the shore and 
concentration has been diluted for more than a thousand times. That means the pollutant discharged 
from Baosteel’ Corporation has little influence on marine water quality in Chenxing Water Source 
Protection Area. 
•  In 2009 the newly added Baosteel Luojing Project accounts a small proportion of total amount of 
wastewater discharge of Baosteel’ Corporation. The numerical simulation result shows that its 
influence degree and range are limited on base of comparison results of pollutant diffusion in 2009, 
2005 and 2001.  
• The average petroleum concentration for Chenxing Water Source Protection Area is less than 2e-
02mg/L. Compared to the background concentration of water quality in sea area, the pollutant is not 
enough to to change the marine water quality grades of study area. 
•  Through the analysis of above results we can firmly draw a conclusion that pollutants’ influence on 
marine water quality is lessened as the amount of wastewater discharge is lessened. The wastewater 
discharge from Baosteel’ Corporation will not directly aggravate water quality pollution of the 
Yangtze River.  
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